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GINDIN, A,

s v e A s e

( Powsr
Gonorete operations in building the Bratsk Hydroelectric '
Station. MNa stroi. Ros. no,3:5-8 D 160, (MIRA 14:6)

1, Glavnyy inzh, stroitel'stva Bratskoy gidroelektrostantsii,
(Bratsk Hydroelectric Power Station--Concrete construction)
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GINDIN, Aton M oh; AZARKH, M., otv, red.; BOROZDIN, B,, red.

i2d-va; POGODIN, Yu,, red.izd-va; TEIEGINA, 7., telm. red.

(How the Bolsheviks mationalised private bamks; facts and
documents on the post-October days in Petrograd]Xak bo)'sheviki
natsionalizirovall chastnys banki; fakty i dokumeaty poale-
oktiabr'skikh dmei v Petrograde. Predisl, I.I.Mintsa,” Moakva,
Gosfimindat, 1962, 141 p. (MIRA 16:2)
" (Leningrad--Banks amd banking)
(Leningrad--Revolution, 1917-1921)
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USSR Medicine - Blood Circulation Mar 1947
Hyperimmunized Plasma

“The Volums of Circulating Blood in Hyperimmmnized
Plasun Doners (Serum Horses),"” A P Gindin, 3 pp

"Byul Ekepexr Biol I Med,"” Vol XXII1, No 3 (Summary)

Circulation in horses is increased by 1. Increase

in amount. of blood 15 conditioned by the increase in
the amount of plasm.
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. U8BR/Medlotne - Amylotdosis Ju/Aug 48
Modioine ~ Liver

"Problem of Localiration of Intercellular Amyloids,"
A. P. Gindin, Path Iab, Cen Inst Epidemiol and Micro-
biol, 3 3/4 pp

"Arkhiv Patologii" Vol X, No b

Reports observations n harses, with tvo sketches
Concludes that prolonged hyperimmunization of horses
vith gangrencus, tetanio, diphtheric, and other
sntigens results in amyloidosis of the liver

- 13/49749
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SHEVRLED, R FBLAGINDINEY Reporbyrio ione o o dor KRONTOVSEAYA, M.K., professor,

zavedumalﬂ!ﬂmi A » V.D., professor, direktor,

8tudy of peritoneal rickettalonis in connection with the effect of splenectomy

and block wpon the morphologic reaction of the organism, Zhur.nikrobiol.epid.
1 inman, no.9:12-16 § 53, (MLBA 6:11)

1. Sypnotifornyy otdel Instituta epidemiologii 1 wikrobiologii im, pochetnogo
akademika N.¥.0ama)et Akudenmii meditsinskikh nauk SSSR (for Krontovskaya ),

ya Instituta epidemiologii 1 mikrobiologdt
in, poshstnogo akademika N.¥.0amalei Akademii meditsinskikh nauk SSSR {for
Gindin). 3. Ingtitut spidemiologis 1 uikrobiologit im.pochetnogo akademika
K.F.Ganalei Akadenmii meditsinekikh nauk SSSR (for Timakov),

(Poritoneun--Dissases ) (Rickettsia) (Spleen-~Surgery)
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GIEDIN, A,P,; FORSHTER, Kh.X,

U

Pathoganesis of atypical forms of infec

ticus processes following
antihiotic thorspy;

experiments with Breslau infections in mice.

Zhur.mikrobiol.epid.d immun, no.5:73-76 My 155, (MIRA 8:7)

1, Ir otdela infekts{onnoy patologil 1 eksperimental'noy terapii
(zav.-prof. Kh.Kh,Plansl'yes) { patogistologicheskoy lahoratorit

(sav.-prof. A.P.04nd1n) Inatituta spidemiologil 1 mikrobiologit
ineni N.F.Ganalei AMN 8S8R (dir.-prof. G.V.Vygodchikov).

(SALMONBLIA INPRCTIONS, exparimental,

breelau, eff. of chlorotetracycline)
(CHLORTETRACYCLIHI, offacts,

on exper. Salmonella breslau infect.)
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GIHDIN! A.P.; TATSIMIRSKATA-KRONIOVSKAYA, H.K.; ZHIV, B.V,; SALAGOVA,

Pathomorphology of local reactions to the inoculation of the
typhus vaccins following sedimentation, Zhur.mikrodbio,epid.
1 immun, no,7:69-71 J1 55, (MLEA 8:10)

1. Is Inatituta epidemiologii i mikrobiolo .
Gemalei AMN SSSR dir. proff G.Y.Vygodchiiosfi inent .1,
(TYPHUS, immunology,
vaccine, local reactions)
(VACCINES AND VACCINATIONS,
typhus vaccine, local reactions)
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Card 1/1. Pub. 17-18/22

Author : Kalitina, 7. A. and *Gincin, A. P.

T T R

Title ¢ Morpholezical character of tularenia skin voaction
Periodical : Byul. eksp. biol. ! med. B, 56-C8, Aug 1955

Authors studied reaction to tularin (allergen used in diagnosing tula-
remia) using skin biopsies from 21 immune and 3 nen-imaune zuinea pigs.
Non-sensitized (non-immune) animals showed only a slight skin reaction;
in imnune aningls, the reaction was prolonged and more severe. Histo-
morphological and histo-pathological findings, effects on the orrans
and cther tissues are described. Authors conclude that reaction fol-
lovinz adrinistration of the vaccine strain or of tularin vas less
ralignant than the reaction from the virulent st ain. 7 references,

T USSR, 3 since 19%0.

Institution : Tularemia Laboratory (Head: Prof N. G. Olsuf 'yev) and Patho histologi-
cal Lab (*Head) Inst of Epidemiology and Microbiology imeni N. F.
Gamaleva (Dir. Active Mei: Acad Med Sci USSR Prof G. V. Vysodchikov)
Acad lM2d Sci U3ISR, Moscow

Submritted ;18 Jan 1955
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Preimrimbantt M 415,

“Concerning the Pathogenesis of Atypicel Forms of Infectious Processes
" Proceeding of Inst. Epidem

Arising AZter Trestment With Antibiotics.
Microbiol im. Gemsleys 1954-56,

Lovoratory of Mierobiology, Timkov, V. D..
Acadewy of Medicel Sciences USSR, head, Inst
Gumeleys AMS USSR

professor, Active Member,
. Epidem end Microbiol.im.

50: Sum 1186, 11 Jan 57.
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"APPROVED FOR RELEASE: Thursday, September %36'2%)(())22
GINDINl ARPRIVED FORREIREIT YN September 26,

"Morphological Charscteristics of the Cutaneous Tuleremis Reaction"
[Note: Kelitinn, T. A., has been sssocioted slso with the Tularemis
Loboratory.] Proceedings of Inst. Epidem ond Microbiol im. Cemnleyn
1954.56.

Loborotory of Microbiology, Tmekov, V. D., professor, Active Member,
Academy of Medical Sciences USSR, hesd, Inst. Epidem snd Microbiol im.
Gamaleys AMS USSR,

50: Sum 1186, 11 Jan 57.
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USSR/Human and Animal Thysiology ~ (Normal and Pathclogical),

Abs Jour
Author

Inst
Title

OrigTub

Abstract

] s , ) ., N
Card 1/2 ST T sl Fan ;A ey Kk Km s b omrin Tt e

Blood. Blood Diseunsas,
Ref Zhur - Bicl., No 11, 1958, so7ke

Gindin, A.P,, Ogiyenko, N.M,, Lyutikova, 0,G.,
Statkevich, I.A,

The Sidcrocytes of the Peripheral Blood in Viral Ancmia,

Byul. experim. biol. i neditsiny, 1956, b2, lo 9, 20-21.

Syderocytes (which arc macrocytes containing hempsiderin)
Wwere not found in the blood of 30 normally kept healihy
horses, nor were they found in the blood of another 26
healthy horses (producers of therapeutic sera), who were
tested after they had given the usual bloocd deonation. 1In
the mjority of the cascs » siderocytes were found in the
blood of horses suffering from infectious ancmia s a fact
wliieh proves that a disturbance of Fe metabolism axisty,
The appeurance of hemosiderin containing erythrocytes

v g . - 7 M A .
v e, iy "‘/""?’"""‘f-’/‘,-g/ ,§ LN pid

e

s

i F A

oo T
B / pa—_
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Ribonucleic acid in cells of perinheral bdlood [with sumnary in
Bnglish], Biul, eksp.biol, 1 med, 46 no,8362-64 Ag '58 (MIRA 11:10)

1. Iz Instituta epidemiologii i mikrohiclogii imeni F.F. Gamalei
(air, prof, S.N, Muromtsev) AME SSSR, Moskva,Predstaviema deystvitel'nym
chlenom AMN SSSR 6.V, Vygodchikovynm, .
(NUCLRIC ACID, in blnod
in cells of peripheral bloond of horpes (Rus))
(BLOOD CRLIS, metab.
ribonucleic acid in cells of neripharal blood of horses
(Rug))
(BLOCD CELIS, metab,
ribonucleic acid in cells of peripheral blood of
horses (Rus))
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GINDIN, A.P,; OGITENEO, N.M,

Iymphocytic ribonucleic acid in the peripheral blood during intense
pntitoxic imminogenesis. Zhur.mikrobiol,epid. { immun, 30 no.2:94%98

¥ '59. (NTRA 12:3)

1. Iz Instituta epldemiologii i mikroblologii imeni Gamalei AMN SSSR,
(RIBONUCIREIC ACID, in blood,
lymphocytes, during imwmunogenesis (Rus))
(VACCINES AND VACCINATION,

E;Zo§gnleic acid in lymphocytes during immmnogenssis
8
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MUROMTSEY, S, W,[deceased]; GINDIN, A, P,; ANOSOV, I. Ya,; MAYOROVA,
G. F,; DORODIYUK, N, A,

Morphological characteristics of the reaction of the body to
inhalation immunization with bacterial antigens, Report No, 1:
Horpholegical characteristics of pulmonarv reactions to inhala-
tion revaccination with diphtheria antitoxin and whooping
oough varccine, Zhur, mikrobiol., epid, 1 immn. 32 no.8:7-12
Ag 61, (MIRA 15:7)

1. Iz Instituta epidemiologii i mikrobiologii imeni Gamalei
AMN SSIR,

(DIPHTHERIA)  (WHOOPING COUGH)  (LUNGS)
(DOUNITY)
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GINDIN, A,F.; OGIYENKD, N,M,; USHAKOVA, AV,

Ribonucleic acid in the blood lymphocytes in adrenaline

lymphocytosis., Biul, eksp, biol, 1 med., 54 no,9:62-64
S. 62, (MIRA 17:9)

1, Iz Institutu epidemiologii § mikrobiologii imeni N.F,
Gamalei (dir.- prof. P.A. Vershilova) AMN GSSR, Moskva,
Predstavleno deystvitel'nym chlenom AMN 3O5H., GV,
Vygodahikovym,
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GINDIK, A,P.; OGIYRNKO, N.M.

Ribonucleic acld in the blood Lymp
; ; ymphocytes of rabbits,
Tsitologiia 4 no,6:689-691 NeD'62 (MIRA 17:3)

le Patonorfologichenkaya laboratoriya Instltuta ]
£ R Al EY e id‘t T
1 mikrobiologli AMN SSSR, Moskva, piemiotortt
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GINDIN, A.P,; ANOSOV, I,Ym.; MAYOROVA, G.F.

Histopathology and histochemistry of the reaction of
lymphold organe to inhalation immunization with pertussis
vaceing, Zhur, mikrobiol,, epid. 1 immn, 40 no.3:45-49
Mr '63, (MIRA 17:2)

1, Iz Instituta eplidemiologil ) mikrobiologil imeni Gamalei
AMN SS3R.
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{
TITLE:
- PERIODICAL:

TEXT:
{Chelyabinak

Nikitin, 8. A, Zuyev, V, p.
. Shturts, v, a, Ustimenko,
. metal sheet produoticn, Symnetrio (4

016-1"

CIA-RDP86-00513R000515110 )

6, 2002 Py o
A034/M126

Moandrov, L. v.

» Oolovanenko, 8, A., Bykoy, 5. A.. Myagkov, A, p,,
Korotkevioh, B, M., Borisov, A, N, Koasovakiy,
———2x20h, B, M.,

L. D-:‘.Qip_d,im‘!:ﬁ?;-,
Expor{montay rolling of bimeta) shoets
Btll'. Do, ul 1%3' 3“3 - 3“6

RELEASE: Thursday, September

Testa ware oarried out at the Cholyubinaluy metnllurglohukly zavod
Hetallurgioal Plant) with ¢t

he partioipation of y, P. Shohukin, v, D.
Nikitin, N, N, Dan

to establish the teahnology of by.

-layer, 150 - 220 ma thick) ang asumetrioal
(3-layer, 135 my thiock) aheets wera b

ting was applied in
80ome teatn by the standard eleatrolytio Bethod, in some tests

Proocesa was enployed with 5 special

diameter niakel wire, whi

verization,
x 1

roduced. The niockel coa
» however, a new

: 1lovich, N, v, Zerchantnov, v, v,
V. V. 811ant Yev,
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Experimental rolling of bimetal shoeta

, Card 2/2

R

- - 5110016-1

"APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R00051. 1
APPROVED FOR RELEASE: Thursday,'September 26, 2002 CIA-RDP86-00513R000515110016-1

8/133/63/000/004/005/011 ]
A0S4/A126

1
in 20 minutes. The now method proved more advantagaous than the conventional '
one: it required less time and no piokling. The pulverizing apparatus is simpls,
inexpensive and sasily adjustable to automation. After coating the bimetal

sheots were welded air-tight on tho perimester and the end surfaceas. The rolling |
tests were made on a 2,300-mm stand at Chelyabinask by the standard method, The i
velding scams provented warping and lamination of the bimetal shests. The tight- :
ness and the atrongth of the seanms depended on the surface Quality of the stain- ‘
less and carbon steels composing the sheset and on the assenbly and welding of the '
sheet layers. The deformation of the various layers in rolling was riot uniform.
This deviation in deformation was characterized by an experimental coefficient ° |
that in onse of 4 - 10 wm thiok shosts depended in the first place on the metal '

. grade of the coating layer, tut was indepandent of the total reduotion in the

investigated range of deformations. Por aheets of Or.30n/8t.3sp + X 18 Hi0T /

|
* Kh1BNIOT grades the average cosffiolent value was 0.9% = 0.95, for sheets of °
+ 8t.3ep + 1X 13/1Kh13 stoed grades: 1.03 - 1,05. There are & figures and 1 tabls, !

ASSOCIATION: TaNIIChX, Chelyabinakiy NIIN (Chelyabinsk NIIN, chMz) ;
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GLADKOVSKIY, V.A.; GINDIN, A.Sh.; KOSSOVSKIY, L.D.; POPOV, N.P,

Evaluation of the magnitude of residual stresses in surface
layers of & back-up roll. Zav, lab, 29 no,9:1128-1129 163,

(MIRA 17:1)
1. Permskiy politekhnicheskiy institut,
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IZRAILEVICE, M,L.; GINDIN, B.Ya.; LAZDAN, E,Ye.

Soot conveyors for rubber tire plants. Biul. tekh.-ekon.
inform. Gos. nauch,-issl, inst. nauch., i tekh. inform. 17 no.2:
=17 164, (MIRA 17:6)
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2. Ya,

coouled
inst.
IRA 1911)

Trtroducing a small closed scraper cerveyor Wwil. a
sl

bottom. Biul. tekh.-ekon. inform. Gos. nauch.-iasl,
nauch, i tekh., inform. 18 no. 12:56-58 D '65 (M
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GINDIN, D;{L”.M }
Madical nlectric humidity meters, Med.prom. 15 nq.9:54-89 8 '6l.
MIRAL419)

1, Mediko-instrumental 'nyy savod "Krasnogvardeyeta".
(WATiE IN THE BODY) (PHYSIOLOGICAL APPARATUS)
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S/582/61/000/005/005/O‘?
D222/D306

AUTHOK: Gindin, D. G. (Moscow)

On the control of chemical reactions
Problemy kivernetikl, no. 5, Moscow, 19071, 47-103

PAP: This paper is 2 general discussion of come ldeas that muy

be relevant to the automation of processes 1n the co.emical 1n-
dustry. The basic ideas of this paper were reported and discussed
4t a seminer at the Vsesoyuznyy institut aviatsionnykh materialov
(A11-Union Institute of Aviation Materials) in 1046, under the lea-
dership of Ya. I. Frenkel’, now corresponding member of the Aca-
demy of Sciences USSR, The author argues that there is a need to
estzblish a branch withip cybernezics 1@ deal with the specific
problems arisirg in chemistry. The main purpose of "chemical <y~
pernetiss" would be to construct devices for the automatic coentrol
of chemical processes, using sensing elements and information prec-
cessing units. At present, however, the most important problem is
the slgorithmization of chemicul processes, 1.e. the constructionr//’

Card /3
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5/582/61/000/005/005/012
On the control of chemical ... D222/D306

of logical sechemes for the kinetic, technological and other prow
perties, and the construction of "chemical" algorithms, Two kKinds
of factors nre distinguished that can influence the course of the
procenpes:? Internal (those which originate 1n the physico-chemical
properties of the reacting substances), snd externsl {those ori-
ginat1ing in the environment of the reactior, i,e. temperature;
gtc, )., The author concentrates on the internal factcere. It is sug-
gested that the dispersion of results, nbmerved even with seeming-
ly rigorously controlled uniform conditions. ie due te the fadt
that the experimental specimens have a kind of individual nature
due to the complexity of their physicc-chemical structure. Small
fluctuations in these properties can give rise to either a conver-
gent or divergent tendency in the results, Exumples of processes
where gsuch an individual nature of specimens 1S found are the cor-
roszion of metals, electrocchemistry, chemical kinetics, semicondurc-
tors, 3trength of materials, and so on. There are 8 references:

> gaviet-bloc and € non-Soviet-bloc, The references to the English-
ianguage publicaticne read as follows: N. Wiener, Cyverne®ics,
1958, W. R. Ashby. Introduction to Cybernetic-. 1555, ///

Cuard 2/3
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GLNDIN, D,Yea., insh,

Increasiag the speed and reliability of fecd mechanisms,
Mekh, 1 avbam, proizv, 19 no, 10:13-15 0 !5, (4Iith 18:12)

\
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GAPCELNXO, ¥,, invalid Otechestvenncy voyny {g. Kiyev)g G i .
invalid Otechestvennoy voyny (g. Kiyev); SAVINSRT?‘??%HTHegtfﬂ’
Gtechestvennoy voyny {g. Kiyev); KOLODOCHEA, 3., invaild

Otechestvennoy voyny (g. Kiyev); KHOVANSKIY, A., invalid
Otecheatvennoy voyny (g. Kiyev),

?cing order into the organization of motor wheelchair repair.
Prom,koop, no.6:2k Je '57, (MLRA 10:7}
(Ortnopedic apparatus)
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between 03 and 10wt "o The birhed yiehl ot
poly wes ey R, noas b rced when 2 bataden
wos Mt e o ot b TS N TP RERTT 1

Mach of the nimuli polymuriration of
Wstadeane with vinyl syanute and 1.methylvingl

epanide under the sntien of henceyt peraaide |
RN U C YR T YO LTt | LIPRTIRRINENY I N

Ehiwe 0 L DG EE 0 N Ehen A LTI
1008 A, ST Mevtine o bt adien wrh vand
ovanple or Lot b vt ovmde ol bl
peronide were propoused o nimegen, he atedt, andt
detiftel n hich vaeunm 0T the denillitin
vertue wheh s the polyimer wae anahveat fwe
mugen aml active oogen. Wit vyt eyaned
the vate of polymar fatmatin deoresco the 1atin
of batadiene wereaes ut 0 Punng ome expen
et 1ate of fnzmation wie abesst s ontent for il
titabiene porcentage sl neteases with tine at
barge peventape, Rate of pelvaes formation in
ercases with tempeeature. The vate 1 propartienal
o the wpare toot nf the ©, ot henzevd pereviede

the hyplied anhl wa obbannd ahen Tt o=l v
doatont s W fhe
pesoanle dees oo the pobyane v fomperatun
tereases, bt pulvisere dien continmg alrey tha
i crn. Manomier ietallerd Tromt potvimes and moed
with 1t again polvmerice. at o rade 4 Lulme,
it sohition and sepreaptation wl the potvmee
removes ity tatalvtie activary I the hutadiene
vingl eyanule polviner 677, of vinel evamde 1
prosent an one uteile gronp between ten butadwene
proupe.  tn the ather polymer the § wethyl vamd
cvamide proup s in 3 smlar position.
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“Pwinning in Bismuth," I. A. Gindin, V. I. Start-’
sev, Physicotech Inst, Acad Sci Ukrainian SSR

..wﬁ. Eksper 1 Teoret Fiz" Vol NN. No 8, pp 738-
T

Describes process of formation and propagation of
, twinned layers in gbongﬁmpvno bismuth under

el
101

j crystals. Shows presence of two yield points in
uguuuum of bismuth monocrystals. Studies influence

W
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v

165734

LUSSR/Metals - Bismuth (Contd)  Aug 50
&
Sof annealing upon state of twinned layers. Show ret-
rogressive twinning occurs in bismuth. Submitted
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R

89

89

I

43

s

2

D

20

8o

* 4

£2
g

P

SINDLN







"APPROVED FOR RELEASE: Thursday, Septembey 26, 2002 CIA-RDP86-00513R000515110016-1
P! EQR RELE : Thursday, September 26, 2002 CIA-RDP86-00513R000515110016-1"
CEPTRYTBAQR RRLEAE: Ty

USSR/Sc11d Stats Phynics - Mechanical Properties of Crystals and Polycrystallive
Compsounds, E-9

Avst Journal: Referat Zhur - Fizike, No 12, 1956, 34862

Author: Garber, R. I., Gindin, I. A., Kogan, V. S., Lazarev, B. G.
R SA——

Ingtitution: Noos
Title: Investigatiun of Plastic Properties of Beryllium Monocrystals
Criginal Perindical: Fiz. metallov 1 metallovedeniye, 1955, 1, No 3, 529-537

Abstract: transition of the Be munocrystal into a fully-twinned state is related to
the process of mechanical twinning in the (102) plane, and is particularly easy tc ef-
fect at 400° amd sbive, In sddition to the principal system of twins along (i02), cne
observes alst twins in the (101) and (103) planes. The mechanism of slipping of Be
depends substantially on the temperature and orientation of the specimen. In same
specimens, bas: slipping is cbserved even at -196°. The plasticity of Be, vhich in-
creases monctonically with temperature, reaches a maximum at 400° (5 = 26%) arnd di-
minishes samewhat at 600°, and increases again at 800°. The mechanical character-
istics of the plasticlty of monocrystals of beryllium are determined, and thelr de-
pendence on temperature. The yield point when slipping along the (100) and (101)
planes diminishes by approximately 4 times when heated from 200 to 800°.

=Py t>3 -2
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. i viechr rtics of
3CR/Gelid Stete Thysics - voehrenicnl Irorertd )
Crystnls rnd Crystelline Co-peunds

Rof Zwor - Fizile, No %, 1927, Ne 2727

v, E.G.
Gerbor, R,I,, Gindin 1,4,, Kogon, V.S.,(P;énrsg, thp.
Phywico~chhnicnl Tostitube, Jcedery of «t LDEC‘ér ;t;
X-réy Irvestiprticn of the t1raticity of Single Lrysts
Beryllium

50 639-84
Tzv. AN G56R, ser, fiz., 1656, 2C, No 6, 539-0H0

. . v
Xerey diffrection, néttllngrnrhy end rlct;:}?tz;f;?;gzigirh
heve been used te investigrie single crya"féc mi;» -
cut in the forn of rectenculer rtrallclfp{p;pll W ;gh

of tho frces rligned with thc.plsnc of the ;:;;F ;t o
gaacivens vera deforred by uzileterel COEFri—;knA§nvogﬁi_
ceretures frou =299 to ACCe, The results of the 2
gaticns ere sw—orized in e teble.
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SUBJECT USSR / PHYSICS CiRD 1/ 2 PL - 1479
AUTHOK GARBER,R.1., GIIUDIN,I.d., KOGAN,V.S., LAZAREV,3.G.
- T17Lz Tha ﬂecryutalliuution of Metals at Lov Tenperatures.
PERIODICAL Dokl. hkad.Nauk, 110, fasc.1, 64-60 (1956)

losued: 11/ 1956 reviewed: 11 /1956

This work deals with the direct observation of the miecrostructure of technical
iron (O,DB% ¢) and nickel deformed at the temperature of liguid nitrogen. The
cyumination of iron and nickel makes it possible to explain the influenoe exer-
cised by the priucipal forms of plastic deformation, nam=ly of twin-formutiou(?)
arl creeping on tye areation of inhomogeneities of the crystal 1attice caused TJY
Jeformation and on the occasion of processes of recrystallization which are due
to these inhomogeneities., Fine- and rough-grained gamples with 25-30p and 100
- 200 diameter were examined. peformation was brought about either by rolling
or by pressing 8 hardened ball through an immobile thin-walled tube in 1iquid
nitrogen. The degree of deformation was petween 5 and 147, The X-T87 structure
analysis was carried out: 5) in the initial state, b) imnediately efter the de-
formation in i jthout heating up to room temperatures, z) after

a 10 to 12 hours' atay period at room temperature. parsllel with X-Tay investiga-~
tion a netallographiocal invostigation of tha samples wasd carried out.

In the case of the iron and nickel deformed in 1iquid nitrogen the structure was
refined by recrystallization after heating up to 20°. A microphotograph of the
sfructure is attached. hile the ball is pressed through the tube (in liquid
nitrogen) @ defornation gtructure is produced in the sanple ahich is destroyed
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Dokl.Akad.Nauk, 110, fusc.1, 64-66 (1956) carD 2/ 2 pPA - 1479

by subaequent reating up Lo room temperature. A similar ntructural change I8
found in iron ganples witer rolling in liguil nitrogen. Lut In this cuee the
jegree of refinenent is higher than on the occasion of prescing the ball
+hrough the tube. The degree of refinement in iron and nickel after treatment
at low tenperatures followed by Leating to 20° depends on the size of gran of
the initial structure as sell as on the degree of deforaation. FoT the pro-
duction of microdistortions the initial stages of deformation are of import-
ance at low tenperatures, of which occasion the work performed by exterior
forces goes OVer nearly enbtirely into the latent jeforration =nergy. On the
ocsasion of deformation (beginning with an Bio deformation) as a resull of
pressing a ball through a tube micropores are produced, & Drocess wyhich may be
sonnected with mechanical twin sormation. In all the cases of recrystallization
at low temperatures investigated on this occasion, deformnation #as brought
about by the formation of ecreeping stripes eitheT in a pare fora (nickel) or
in conmection with twin formation (irom).

INSTITUTION: Physical-Techuical Institute of the scadsmy of Science in the
TU33R.
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AjTHORS: Gindin, I. A., and Kogan v, S.
PITLIS: ”§£ﬁ%é”af”£ﬁé”§hrface 1ayer of & single zint crystal after
grinding and anneallng. (Sostoyaniye govcrk@noecnogo sloya
nonokristalla teinka posle ghlifovki 1 otzhiia).

PERIODICAL: Firzika Metalloy ; Metallovedeniye, 1957, Vol.D, No.2,
pp. 526-350 (USSR)

ABSTRACT: In eurlier vork 0TS (Ref.i), 14 was found
ghat work nardening c@ . grinding activates diffusion
processes which then may pecome Very intensive even ot room
genperature. It was, therefore, considered of interest ‘o
machine guch: jmens ond nake X-Tay exposures of these
h that thest processes are eitheT
least appreciably reduced,
rstals were round along
o penperature of liquid
nitrogen (-1 ) erns taken girectly after
grinding, i heating then to roon tenperabure and
aftgT "annealing at room gemperabure -nd &t 100, 150 and
200°C. Comparicon of the structyre of tne surface 1483
of =zinc gpecinens ground at -196°C with vhoce ground !
roon temperature enabled elucidation of the influence of
card 1/3 cthe mechanical properties on the processes gaking place
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Statve of the surface layer of a single sine crystol arter «1inding
ond annealing.
in the specinel during prinding. As o TO
of the speclmend, certain details were detecbis in the
agate of the 1attice of tne gurface 1oyer of the gpeclion®
after 5rinding,which were not detected in previous
experinments, quring which the specimens Wers work herdened
and subsequently investigated ut roou pemperature without
any heat treatment. 1t was found thet the surface layeT
of the monocrystal preake up into fine grains which are
disorientated more strongly in gpecinens for which the
work hardening was effected at the liquid nitrogen
temperature. The annealing does not re-establish the
pmonocrystal pnature in the curface layer and leads to
recrystallization with prain growth towards the depth of
the monocTrystal. Under the recrystallized zonc there 1s
2 layer in which the monocrystal consicts of blocks with
orientations approaching the initial orientation «nd the
depth of these layers increases with the annealing
temperature. In crystals deformedoat the temperature of
1iquid nitrogcen and annealed 4t 200°C, the non-distorted
monocrystal was detected only afver ctching to a depth.of
Ccard 2/3% 7%00u. In crystale deformed at room tenperature and

sult of annealing
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' . 126-2-17/%5
State of the surface layer of a single zinc crystal after grinding
.and annealing,
subsequently annealed, the depth of the distorted zones
was greater still, X-ray patterns and micro-photographs
are included.
There are &4 figures and 7 references, 5 of which are

Slavic,

SUBMITTED: April 16, 1956 (Initially), December 18, 1656 (after
revision).

ASSOCIATION: Physico-Technical Institute Ac. Sc. Ukrainian SSR.

(Fiziko-Tekhnicheskiy Institut AN USSR).

AVAILABLE: Library of Congress,

Card 3/3
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GARBER, R. 1., GINDIN, I. A\ and POLYAKOV, L. M.

"Fractioning and Sintering of Microblocks during the Plastical
Deformation of Crystals."”

peper presented at the Conf. on Mechanical Properties of Non-Metallic Solids,
Leningrad, USSR, 19-26 May 58,

Physical-Technical Instlitute of the Ukrainian Academy of Sciences, Kharkov.
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S0V/126- - ~7-5-25/25
.AUTHORS: Gindin, I. A., Khotkevich, V. 1. and Starodubov, Ya. D.

TITLE: Investigation of the Plastic properties of Aluminium at Low
. Temperatures ( Issledovaniye plasticheskikh svoystv
alyuminiya pri nizkikh temperaturakh)

PERIODICAL: Fizlka metallov 1 metallovedeniye, Vol 7, Nr 5, PP 794-£00
(USSR) v\gg

ABSTRACT: Pure aluminlum (99 .994% Al) and technical aluminlum con-=
taining up to 1k ppurities (81, Mn, Fe) were used for
the investigation. The specimens were in the shape of
plates of 2.6 x 2.5 mm cress-section and 17 mm war king
length, widening at the enda for ease of gripping in the
tosting machine. After grinding and polishing,
were annealed in vacuum for one hour at 3009C. The average
1inear grain size in pure aluminium was 1.0 to 1.5 mm, and
in technical aluminium 0.3 to 0.5 mm. Deformation was
carried out in a vertical-type tomsile testing machine using mechanical
belng specially adapted for low temperature work.
{1e tests were carried out at 293, 717, 20, 4,2, 2.06 and
In this apparatus 14 was possible to carry out
tensile and compresslion tests in 1liguid hydrogen &8 well as
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- Investigation of the Plastic properties of Aluminium at Low Temperatures:

in 11quid heliuvm et 4,2k and belew. A temperature of

less than 4.2°% wes obtain ting hellium. The

layout of the apparatus 4s shown in Flg. A study of the

macro- and microstructure of fractured gpecimens has

shown that the nature of plastic detormation of aluminium

changes fundamentally with change in temperature from 20 -

4,29% and belew. Fig.2 shows the microstructure of an

gluminium speclmen (99 .994%) , fractured at 209K. Fig.d

shows the microstructure of a similar specimen fractured

at 4.2°%. In Flg. of aluminium

specimens (99.994% Al)

(b) 1is shown. in Fig.

specimens of technically pure &

(annealed at 2000C for one hour, grain siz are

shown for various temperatures. In Fig.6 joad-extension

curves for flat pure &8 2,5 x 2.0 mm

section (annealed &b 300%C f grain size 1-1.0

mm) are shown for various temperatures. Fig.7 shows load-

extension curves for specimens of technically pure aluminium
fter varlious preliminary treatmenis. In Fig.B8

a micreo-interference picture of the polished surface of &

pure aluminium specimen, deformed ot 1.4%K, 1s shown.
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. Investigation of the Plastic Properties ot Aluminium at LoOW Temperatures

Fig.9 is a photomicrograph of the polished surtace of a pure
aluminium specimen defermed at 1.4°K. The deflection of a
scratch at the boundary of large blocks is visible. Fig.l0
ghows the deflection of interference lines at the boundary
of large blocks of a pure aluminium specimen deformed at
1.49K. In Fig.ll the dependence of the mechanical gropertiea
of aluminium on temperature in the range Ll.4 to 293°K is
shown. The authors aerrive at the following conclusionss
1. 1t has been found that a sharp difference exists in the
macro- and microscopic nature of plastic deformations of
specimens of pure gluminium if the temperature at which they
are strained is changed from 20 to 4,29 and below. A
lowering in the temperature of testing leads to an intensifi-
cation of the inhomogenelty of plastic deformation; i.e.
to the formation of large blocks the sizes of which exceed
those of the average metal grain.
9, The plastic deformation of sluminium at 4.2°K and below
is characterized by an unstable flow which is expressed the
Card 3/4 more clearly, the lower the testing temperature. Preliminary
cold working of the specimens intensified the interrupted
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Investigation of the Plastic Propertles ot Aluminium at Low Temperatures

nature of flew,

3. At 4.2%°K and below the tormation of mechanical twins

is ovserved in aluminium. It is possible that the instabllity
of plastic flow 1is assoclated with the formation of mechanical
twins.

4, The mechanical properties of aluminium in the temperature
range 77-1.4°K have been determined. It has been found

that the true strength of specimens of pure and technical
aluminium tested to fracture at 4,2%K are close to one

another. The ultimate tensile atress o 1s practically
independant of temperature. The residual  elongation has
s maximum in the range 20 to 4.2%K.
There are 11 tigures and 9 references, of which 6 are Soviet
and 3 English.

ASSOCIATION: Khar'kovskiy fiziko-tekhnicheskly institut AN USSR
(Khar'kev Physico-Technical Institute AS Ukr.SSR)

SUBMITTED: March 12, 1958

Card 4/h
USCOMN-DC~61,699
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" AUTHORS: -~Gindin, I. 4., Lazarev, B. G., S0V/56-35-3-46/61
Starodubov, Ya&. D., Khotkevich, V. I.

TITLE: The Low-Temperature Polymorphism of Metals
: (Nizkotemperaturnyy polimorfizm metallov)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1998,
Yol 35, Nr 3, pp 802 - 804 (USSR)

ABSTRACT: In the present paper (unlike the practice adopted by several
earlier papers dealing with the same subject) the method of
mechanical tests is used, in which the compression diagram
of lithium, sodium, cegium, bismuth, and beryllium samples
with subsequent heating are investigated. Also the varia-
tions of volume in inverse transformation are recorded.

These tests were carried out on a one-~ton machine with a

rigid dynamometer, which is suited for carrying out measure-
ments at helium temperatures. The velocity of deformation

was oonstant and amounted to 0,03 mm/aecJ A graph gives a
typiocal diagram of the deformation in the coordinates "stress -
absolute compression” for lithium. At 77°K this is the
melting curve with consolidation of the shape at high degrees
of deformation. There are no singular points indicating a
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The Low-Temperature Polymorphism of Metals 30V/56-35-3-46/61

transformation. If the deformation temperature drops %o

200k and less (down to 1,4°K), a characteristic discontinuity
ig observed on the curve with & sharp decrease of resistivity
against deformation. The most direct proof of the polymor-
phous transformation in the tests d1scussed are the variations
of volume in inverse transition while the deformed sample is
being heated. Similar curves were obtained also for sodium.
In the case of cesium no polymorphous transformation is
obgerved on the deformation diagram even at i,4°K. Neverthe-~
less, the shape of the curve of heating allows us to concliude
that, to a small extent, such a transformation actual v axists.
Phis behavior of the three alkali metals is apparently ocn-
nected with the reduction of characteristic temperatu. s suod
leads to the conclusion that polymorphism exists in ti?
entire group of alkali metals. The discontinuity of stress
in the compression diagram is observed also in the case of
beryllium at temperatures of 4,2°K and less. All this seems
to indicate an extensive occurrence of low-temperature poly-
morphism, which is observed in the case of tin, godium,
lithium, cesium, bismuth, and beryllium- There are 2 figures
and 6 references, 4 of which are Soviet.
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ASSOCGIATION: Fizikoe-teknioheskiy institut Akademii nauk Ukrainakoy SSR
(Physico-Technical Institute of the Academy of Scienoces,
Ukrainskaya SSR)

SUBMITTED: June 7, 1958

Card 3/3




TeeeE 3o 1TTAd PISIL TWOINAR] #q3 Jo amywm  -(pwsdwiual

‘ereng PINDI1 I31AMICAS jo DOTIIMPON puw FUIUIIM WnStOIIA] 30 M
-pARUY QISR 2TITIUSIOE- PRIFUITT 9 ‘mafrdey oBoxpIUR oSounsazssmy

nEjueqentod 1 13S0 emogwiaiad od IIy) wSTWITOX “I'g pow .Jl.liamh

Lyag sxoory waupeTy

Fodg jo Putisdeal pue FUTDMIW PTOD FULIMG $5MIjaINIY DIISVIX

oqy Fulrwasasg BYY ITETI 3i3evin ap Fujweandwy ( padwyuey CojvieR
*1°M joewl mrilieu] Iivmliad) orTqIyIE, ‘Y2 pev €579 POTTRNQOSS

1-2"ha sroan u3
ROTIMEWT M SSRIIE JO SLIadEy mmOp T ( NSACTDIMAG ‘WEERN .-.330-%
‘qotesg TRIA ‘E3T6ANI TRImM J0 MimTjeul) Ao(awd ‘¥-A Pov ‘°D
ajpusg sessand poyead
~mg £q eT®30L23 1T9E 12N jO PUImEnFuUAng (Ao, vy ¢ wpiocaoxg '9°0
joea] mmuery TwWiPoPepe Mep-aox,Jegy ‘fpososont ‘g 0 Jusel
3n3 33807 LixeeqaTioRwped Livo Y qeSYog "1°1 pus ‘-I°M ‘asiwo

l

§ H

sTWE439 36 SOTISHMORIRD TRINI POV TWTTWIDMN 1) usami Al
djqenoavIa  C(PWIPEIneT ‘gren ‘sadusidy Jo Amapeoy *a3m1385] J035NPUCR.
- THeG - pRIITIIN “9ETE EY ArxjTpoanidndod 1na}ascy) ‘vl ‘waaloyooy
TexDIN JO

DOTSERICSEC M VO Ieddcy PO GrUjwnly SO aooenyiul ( AraOTPISG ‘woen

"peonel3g 3O Mepwy ‘TIOWIG Twin ‘e378dRd WA JO WINPT FRAOTRIANY
CUEEE MW ACTIWIem TXIRTS 3raTIeT] SASATIEL 677 pov L &7 Wt 220

ToI] FAIFpAcd WOl Peetaly scewrioedg Jsale)

30 dsasp DOINTGIIG  * (A0, IW ‘LA 300 (o Hjsimim nwng »ﬁ%l.ul
toPom, 300 JOMET IMIsIMATIL LETTA3EIEDRecs) OXTITY 'Y Py ‘cupg ‘eoid
gmum Jo sssdald Wy U ﬁu!oud PUR SIOURLLE J0 ‘ﬂé

~TIARIIX m.wmu pow ATIATAGRINEE V'Y (EKTHRO 1°3 < gy utwinrioy

#3013 TPO0D PRUT 183IIW W
30 Am

qyroeag Jo Locaposdin; Il -{ pwiUIue] .ﬂxﬁbl.l-on!.ﬂwa
caojesnd POTIEAY JO #IEITIECI) LTYSxTqeNSas (818 o

CIA-RDP86-00513R000515110016-1"

ST
* * Amogeoy
s pdzontyod axT W e~ AT (aen, Tt ‘gog ‘I SRTITIQ JO
* feagaled PITTAdY Jo Mix3IISTI-MSEN MY ArIFReTl gluﬂ%
ITEIARY T A PO SR a0 S (-3
3% Gaall arv secunaz Ny +ACYDIPIAN] IOESIULY JO

m
]
3
.
:

233sv(d ‘qiTaIse mn jJo llupbk i!‘n
° srItaeg *STWISozwE JO #91adadasd TETURUIN = peels TOTY
Iu!ﬁdo»nunﬂdﬁ cgpscaTIIISa PO f3UAMMTIIISEER CafoTpiy ‘sesusTIIHA
scwiat 3o wnmosayd .-d.ﬂ\.lku 5!«5“ - aw“
L ((eET) WiBw] 3¢ IFDI0 eu3 DOw (S461) Joawl jo lewng
-y 3o 330 X3 .ano... w1zd TITHE S 30 4ae1dRar ‘(acn3TIaEr L e
~ed Pw 1) SrsisUs AT Trod APEpeISTITe; W3 “unn..uﬁll
] x) SCISIRAMCTIVE MR CHUTEqITITS 13, TrOMd spTma)
iﬂzuﬂbsw-”““&“uub.nvﬂq reoteind peTiddy Jo ANITISW 3 IP(FTVIIMW
30 GI¥TAmS emy Jo Vpesaletag) ATTeIIeTR Tysoogoatd 10 K peeq pov
Jmamas ‘s 3o Mmapecy oy jo Jaqmeg ‘aoysepiand Au.v...h?aﬂl
fwiox3E SO AVpTIIIR TC AR 3O w3 (eoSn 3 ”!I
‘epyasqz peviddy Jo l‘ﬂuuu-nw.wﬁwouq aﬂwmwa ﬂun«nﬁgﬁﬁ -
. SRS uTTE ned ey
a0 W.Ia“.“uﬁl-ﬂd”.u«ﬂg pan SeToTie O DOIISATICD WITL (EDWEAMD
TXIT 14

fember 26, 2002

=]
Qi
)
N
Si
~
=
o
a
£

Twep swrolnde ag

RIELEASE':"Thur's‘déy; Septe

(:::;_IVD:/V) Jr..

pazmy swoslad JEQI0 PUR (139
#1 T00q STGL aFOAINM

EASE: Thursday, Septe|

cemwpinem 5o TFoATs & o3 v
catadpd feyetRoTORINM IaameciFue GLITRIINTOD aug papuaLLy

-& 9g 6661
cpoiTi=d BOTAoS 000°E P MTY a7 mwaig

3 w“u-a (s@1aTdy 30 ToTIDeTIeD (ePYTOP 36 nFoerig ldu".rl

) Gopdaas jIRoUITaId AesTqosd ALk

) Imiwse xYEIOQE IETSR 080
NELS XPwe whjuapuEy
(9)e

-~ "APPROVED FQR

SOLIVIIONMAXY NOOE T WWRd

A

I




R RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515110016-1
APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515110016-1"

GINDIN. I.Al; STAROIUBOV, YBQD'
Low temperature plastic breakdown of large-grain iron. Fiz.tve:)'.
tela 1 no.12:1794-1800 D '59, (MIRA 13:5

1. Piziko-tekhnicheskiy institut Al USSR, Ehar'kov.
(Iron--Metallography)
(Deformations (Mechanics))




R RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515110016-1
APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515110016-1"

GARBFR, R.I.; GINDIN, I.A.; STAROIVBOV, Ya,D,

Tharmal hardening of twinned layers of irom crystals. Fiz, tver.
tela 1 no.12:1801-1805 D '59. (MIRA 13:9)

1. Fiziko-tekhnicheskly institut AN USSR, Khar'kov.
(Iron--Heat treatment)




APPRO i Thursday, Septe
VED FOR RELEASE: Th“l‘sday,'Sep't)emmbz‘:rzze?'zf)%gz CIA-RDP86-00513R000515110016-1

CIA-RDP86-00513R000515110016-1"

.

24,7500 6500
SovV/126-8-1-18/25
AUTHORS: Garber, R T.. Gindin, I. A., Kovalev, A.1. and Shubin,Yu.V.
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\
TITLE: ,\Study of the Plastic Properties of Monocrzsta]% of

¥ Eprzlliﬂp. IT. '
PERIODICAL: Fizika metalloVv i metallovedeniye, 1959, Vol 8, Nr 1,
pp 130-139 (USSR)

ABSTRACT: In the present paper slip processes in monocrystals of
beryllium which have not heen submitted to preliminary
twinning have been studied and the relationship between
slip and fracture of beryllium in the white temperature
range has becn established. Specimens were made from
monocrystals of a beryllium block grown by glow cooling
of the melt in vacuum, The purity of the original
material was 99.7%. Cutting of the block was carried
out by an electro—corundum disk on a grinding machine.
The worked layer was removed by etching the beryllium
with an agueous solution of hydrofluoric
specimens had the shape of a rectangular prism;
3,5 x k.0 x 7.0 mm: All prism facets were ground. Two
side faces (3.5 X 7.0 mm - type-a face and 4.0 X 7.0 mm -
type-b face) were polished. From the Lauegrams it was pf//
Card 1/5 evident that the crystals were undistorted. The experi-
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ments were carried out under conditions of compressive
deformation on & special press (Ref 6) at a constant
deformation rate (0.03 mm/sec) at temperatures of ~3253,
~196, 20, 400, 600 and 800°C. The specimens were
orrentated in such a way that {he basal plane (0001) made
an angle of s + 1.5° with the axis of the comprossive
forces (Fig 1). The side face of the speclmen was
parallel with the crystallographic plane of the primary
prism (1100) and subsequently also parallel to the primary
diagonal xlﬁé‘, The metallographic and X-ray methods
used for the studies have been described earlier by Garber
et al. (Refs 1,7). Indexing of the exposed elements of
plasticity and fracture was carried out according to the
traces of deformed bands and cracks on previously polished
specimen faces. The results were plotted on a standard
stenx@raphic projection of the basis plane of the crystal.
An X ray analysis method was used for the orientation of
specimens and for the supplementary control of elements

of slip and fracture. The structure of the bands of basal
slip was studied also clectronm1croscopically, In Fig 2
traces of slip occurring 1n monocrystals of beryllium at
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various temperatures are shown schematically. Photo-
micrographs of the surface of specimen faces after
compression at 20°C are shown in Fig 3a and b and the
micro-inter ference picture of the relief of these
surfaces in Fig 3f and 2. The slip bands have been
resolved electronmicroscopically as slip packets. At
-196 and +20°C the thickness of the packet is the same,
namely 0.1-0.3 u (Fig 4)., The magnitude of slip can be
estimated from the displacement of a scratch intersecting
the trace of the slip band in a type-b face (Fig 5).

In Fig 6 compression curves for monocrystals of
beryllium (curves for various slip temperatures along
the abscissae axis) are shown. 1 mm along the abscissae
axis corresponds to 60 u deformation; 1 mm along the
ordinate axis corresponds to a load of 18 kg. Fig 7
shows the temperature dependence of the mechanical
characteristics of monocrystals of beryllium: o - yield
stress 1n compression, G, - UTS in compression; 5 - total
residual compression; p - residual compression
prior ta the appearance of tRe first siip bands. Fig 8
shows the prismatic slip in monocrystals of beryllium: L+//,

a - slip trace in a type-a face. Compression at 20°C by
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1.2%, X 10 000; b - trapeze-like slip trace in a type-a
face. Compression at 400°C by 1.5%, X 432. Fig 9 shows
photomlcrographs of cross-sectional microcracks formed as
a result of non-uniformity of shift in the slip along the
slip bands. Fig 10 shows slip traces of a polygonized
monocrystal of beryllium. The slip planes are wavy:
polygonization blocks can be seen, The treatment
consisted in compression by 0.6% at 20°C. annealing at
800°C for 3 hours, followed by repeated compression by
0.8% at 20°C, X 8000 The table on p 137 shows the
crystallographic elements of slip, twinning and fracture
and the temperature region in which they occur., Fig 11

is a standard stereographic projection of the basal plane
{0001) of a monocrystal of beryllium, The orientation
of monocrystals of beryllium is shown an Fig 12, The
authors arrived at the following conclusions:

1. The essential aspect of plastic deformation of
beryllium in a wide temperature range (-196° to ﬁ800°C)
is slip along the base (0001) in the direction [112q] .
The slip 1n beryllium differs fundamentally from that in
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other hexagonal crystals, Beryllium has a large number
of different crystallographic twinning systems.
Mechanical twinning is not responsible for the great
brittleness of beryllium. Re-forming of twins within

an entire crystal leads to an increased plasticity and
strength of the crystal in subsequent slip. An
unevenness 1in movement along basal slip planes has been
observed. This causes the formation of microcracks
along prism and secondary pyramidal planes. Thus the
brittleness of beryllium is associated with a large
number of cleavage planes which are exposed particularly
strongly because of the non-uniformity of slip at low
temperatures,

There are 12 figures, 1 table and 13 references, 8 of
which are Soviet and 5 English, b*//

ASSOCIATION: Fiziko-tekhnicheskiy instimt AN UkrSSR
(Physico-technical Institute, Ac.Sc.. UkrSSR)

SUBMITTED: December 24, 1957
Card 5/5
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Garber, R. I., Gindin, I, A., Shubin, Yu. V. SOV /56-36-2-5/62

The Slipping of Beryllium Single Crystals at Low Temperatures HI
(Skgl'zheniye monokristallov berilliya pri nizlikh temperatura®™
111

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,

Vol 36, Nr 2, pp 376-384 (USSR)

This paper is a continuation of parts I and II (Refs 1, 2}, in
which the authors had investigated slipping along the basgis
plane (0001) of technically pure beryllium single crystals
(99.7%) at various temperatures. The investigations described
here were carried out with purer Be single crystals (99.96:)
at 77 and 20°K. Further, slipping on (0G01) under the influence
of a deforming force forming an angle of 45° with the plane
(0001) was investigated. The direction of displacement in the
case of basic slipping was parallel to the lateral face of the
investigated erystal - the diagonal of first order [1120] 0
Deformation was brought about by means of a machine which was
especially constructed for operation at low temperatures

(Refs 3, 4); the rate of deformation was 0.03 mm/sec.

The character of slipping was found to be highly dependent on
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the stage of deformation. In the case of weak deformations,
there is no immediate slipping along the strips, and
displacement occurs in a thin layer resting against the strips.
Thus, the part of the crystal between two strips is displaced
as n whole. Rosidual stress causes clastic diaplacemont of the
opposite sign in the crystal layers resting against the strips.
In the case of strong pressure slipping takes place along the
ptrip, and strong relative displacement occurs. he formation of
a saw-shaped profile of the erystal face is characteriatic of
this stage; this may, according to reference 8, be looked upon
as a result of twinning on planes with lurge indices in the

case of basic slipping. The diccontinuity of displacement is
explained as being due to the existence of impurities.
Purification of the beryllium contributed towards rendering the
course of displacement along each strip more continuous, which
leads to a higher degree of plasticity. At 77°K the formation of
whole packets of strips can be observed, which is very clearly
shown by figure 7. The method of building up the face profile of
deformed crystals makes it possible to determine the basic
dimensions of the fine structure of the clementary slipping
strips and of the packets. The twist noticcable between the
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ASSOCIATION:

SUBMITTED:

strips can, in the first stage, be considered to be due to
residunl stress; this twist, which increases with deformation,
must necegsarily be explained in the advanced stage, when it
attains 39, as a result of twinning. In conclusion, the authors
thank I. M, PFishman for constructing and producing the replicar
and for making electron-microscopical recordings. There are

9 figures, 1 table, and 13 references, 10 of which are Soviet.

Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Physico-Technical Institute of the Academy of Sciences,
Ukrainskaya :5SR)

July 16, 1958
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AUTHORS: Gindin, L. A« Starodubov, Ya. D.
ﬂmvmmmmmnmwMMH

Starodubov, “Z2- ==

TITLE: Slippage Along the Boundaries of Twins During Direct and
Reoiprooal Twinning of Iron

PERIODICALs Fizika tverdogo tela, 1960, Vol. 2, No. 6, PP: 1070 - 1081

TEAT: The present paper describes some peculiaritiea of gggggggjlgﬁfbccur-
ring in direct and reciprocal twinning of iron on the boundaries of these
twins. It was the aim of the authors to find the cause of the different be- -
navior of the interfaces under static load. Preceding papers (Refs. 1 and 2
have shown that the twin layer became thicker, and that one interface of

the twin layer renained immobile, while the other was ghifted. For their
study ,» the authors used iron (degree of purity: 99.99%, grain diameter:

5 . 2.5 mm) which was annealed for five hours at 800° after polishing the
boundary faces. A multistage deformation at the temperatures of liquid nitro-
gen was carried out on the samples with room-temperature heating in between.
1t was thus possilbe to observe the appearance and disappearance of the twin

X
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double layer, as well as 1ts boundary shift with increasing load. The deforui-
tion to be reached parT deformation step was chosen from 0.1-0.5%. Changes
yere observed by the microinterferometric pethod with 8 picroscope of the
type MUU-4 (M11-4) and by variations arising in the etched lines. Experi-
ments established that the lines suffer a break on compreasion and are
displaced on & poudary plane. This displacement was likewise obsserved on
the break of the interference gtripes on one poundary. The displacement,
nowever, did not increase with further increasing load. I1f the displacement
was missing in the initial deformation stage (it could not be observed on
al) identical boundary layers of a twin aystem), it did no more arise on
any further intensification of the deformation. 1t is concluded therefore
that the slippage along the plane (112) must teke place before the twin
formation, 1. €. while the lattice changes over 1o the twin formation. An
"gecomodation region" often forms besides the displacement on the slip
plane. gtill, one phenomenon does not necessarily entail the pther. Slip-
. occurs in the direction L111], which coincides with the direction of
dianlacemen® in the twin formstion. The twin layers again disappear with
1oad having an inverse sign (eo-called mutual twin formation)° The critical
gt oo for the reciprocal twin ferzatinT 4f ~~gmowhat hipher than that of

Ca> "% JK
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Direct and Reciprocal Twinning of Iron B122/B063

the direct twin formation. A table offers data on the twin formation for
direct and reciprocal twins. Various explanations for the formation and
removal of twins are discussed. The authors finally thank R. I.” Garber and
B. G. Lazarev for their discussions. There are 9 figures, 1 table, and 7
references: 5 Soviet, 1 German, { Britieh

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Khar'kov (Physicotech.
_nical Institute of the AS UxrSSR, Khar'kov)

SUBMITTED: June 24, 1959
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AUTHORS: Garver, R. 1., Gindin, 1. A.,_ Polyakov, L. M,

TITLE: Dispersion and Re-establishment of Contacts Between Micro-
plocks During Plastic peformation

PERIODICAL Fizika tverdogo tela, 1960, Vol. 2, Ho. 6, pp. 1089 - 1095

TEXT: The low gtrength of solid bodies after deformation is ascribed to
dislocations, fractures, and microcracks and the resulting concentration

of strains shich attain the value:of theoretical strength in microregions.
Furthermore; the formation splitting, and disorientation of microblocks are
observable. The concentration of strains may ve regarded as &n increase in
latent energy which is due to the extension of the inner surface brought
about by disorientation. The surface energy of the liberated parts of the
block surfaoces would pass over into latent energy. The block dimensions
themselves have 8 specific value for every material. jccording to B. M. Ro-
vinskiy and L. M, Rybakova (Ref. 1), this value constitutes a mean value of
gplit and restored blocks. In this connection, the gaturation of the latent
deformation energy corresponds 10 the stabilization of the mean blouk

card 1/3 b*(




1 Thursday, September 26, 2002 CIA-RDPS:
E - 6-005 -
APPROVED FOR RELEASE: Thursday, September 26, '2002 CIA-RDP86-005lgi%%%gi]éi]i]b%g]gﬁ

81620

Dispersion and Re-establishment of Contacts 5/181/60/002/06/08/050
Between Microblocks During Plastic Deformation B122/B063 :

dimensions. The surface energy is determined by formulaiy = % l%ﬂ (1),

where o = v/lj, v denotes the volume of the block, 1 its length, B - S/12,
S is the surface, ¢is the material demsity, Q is the latent energy of
plaatic deformation on saturation referred to the sample mass, and 0 is

the mean surface tension. As an example, y has the value 0.5 for copper,
i.e., on plastic deformation of copper & considerable part of the block
surfaces is without contact with the neighboring blocks. It is then ccnsi-
dered that s part of the latent deformation energies must be alsc ascribed
to other causes, such as lattice defects, dislocations, and residual etres-
ges, The latter are determined in metals roentgenographically. and do not
amount to more than 2 % of Q. Atomic dispersion and imperfections; de-
termined from the change of resistivity as a result of plastic deformation.
correspond to only 5 % ‘of the latent energy Q. Thus,almost:the entire latent
energy of the plastic deformation was found to be present as the energy of
the free block surfaces. The process of contact re-establishment was ptudied
on pressed and high-vacuum heated copper disks, on the change of the flow
vel--ity of hydrogen through iron tubes, which were deformed at the tamper -
atures of liquid nitrogen, and finally, on the change, caused by anneali;zy

Card 2/3
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Dispersion and Re-establishment of Contacts S/181/60/002/06/08/050
Between Microblocks During Plastic Deformation B122/B063

in light dispersion intensity of deformed rock salt samples. The setups
used for the investigation are shown in Figs. 1 - 5, and respective re-
sults in Figs. 6 - 9. The studies revealed that the activation energy of
contact formation in copper decreases with rising pressure, i.e. the said
formation proceeds very quickly at a certain pressure and also at low
temperatures. In the case of iror, a recrystallization occurs under the
given conditions, which, however, does not necessarily give rise to cor-
tacts., It is concluded therefrom that at a certain deformation stage thLere
is a firm interlinkage between the various contact faces of the blocks
besides dispersion and discrientation. There are 9 figures and 15 refer-
encest 10 Soviet, 3 English; 1 Japanese, 1 American.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR, Khar'kov (Physico-
technical Institute of the AS UkrSSR, Khar'kov)

SUBMITTED:  August 11, 1959

X

Card 3/3



APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515110016-1

APPROVED FOR RELEASE: Thursday, September 26,2002  CIA-RDP86-00513R000515110016-1"

81621
$/181/60/002/06/09/050
. B122/B063
188200 /
LUTHORS: Garber, R. I., @indin, I. A., Lazarev, B. G., Starodubov, Ya.D.
TITLE: Low-temperature Recrystallization of Copper

PERIODICAL: Fizika tverdogo tela, 13960, Vol. 2, No. 6, pp. 096 - t098

TEXT: The authors of the present article studied the recrystallization of
copper which was first deformed at the temperatures of liquid hydrogen and
nitrogen, and was then subjected to recrystallization at room temperature,
Tubular copper samples (diameter: 1.5 mmj wall thickness: 0.45 mm) were

used. The samples were first annealed at 800°C for 8 hours (at 10 torr).
Special care was devoted to the perfect cleanliness of the inner wall cf
the tube. The sample was deformed in vacuo at 20 and 4.2%K perpendicular o
the tube axis until the inner walls touched, and further K until the plastic
deformation ¢ = 23 %. The sample was then heated at low-pressure, and kepi
ai room temperaiure for 10 - 15 hours. Recrystallization was observed ¢n 8
cu* -© the cross section of the tubes after deep etching, by using a metal-
lograsphical microscope of the type MWM-6 (MIM-6) (Figs. 1 and 2). Small
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bridges of recrystallization grains were observed along the contact planes,
With dropping deformation temperature the number of outgrowing grains in-
creased. The experimenis shcwed that copper deformed at low temperatures

is well recrystallizable already at room temperature, and that the idea of
temperature threshold of recrystallization is a preliminary one, i.e., when
conatructing the recrystallization diagram it is necessary to consider the
temperature at which the plastic deformation i8s activated, There are 2
figures and 6 Joviet references.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR, Khar'kov (Physico-
technical Inatitute of the AS UkrSSR, Khar'kov)

SUBMITTED:  August 11, 1959
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AUTHOR Gindin, I1.A.

TITLE: On the Effect of Preliminary Straining at 300°K on the
Mechanical Properties of Technical lron at 77°K

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 3,
pp 447-455 (USSR)

ABSTRACT: According to the theory of dislocations, brittleness of
the body-centred cubic metals is due to blocking of
dislocations on dissolved impurities (Cottrell!’ atmosphere)
or other obstructions. If this is true, it should be
possitle to lower the critical temperature of low-
temperature brittleness by preliminary deformation in the
temperature range in which the metal is ductile, followed
by cooling through the temperature range within which
blocking of dislocations takes place. The object of the
investigation described in the present paper was to check
this hypothesis by studying the low-temperature mechanical
properties of technical iron, containing 0.03% C,

pre-strained at room temperature. The experimental
tensile test pieces (1.5 x 3.0 mm cross-section,
10 mm gauge) were prepared from a central portion of a

Card 1/8
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On the Effect of Preliminary Straining at 300°K on the Mechanical
Properties of Technical Iron at 77°K

forging. 1In order to completely remove the cold-worked
surface layer, the test pieces were etched and
electrolyticall¥ polished, after which they were vacuum
annealed at 300 C for 4 h., 1In the course of the investigation
the microstructure, grain size, character of deformation
and distribution of the slip bands near the fracture of the
test plece were studied. The treatment, illustrated in

Fig 1, to which the test pieces were subjected comprised
three stages: (a) preliminary straining within the

elastic range (up to a stress 0o,) or preliminary plastic
deformation (up to elongation by) at room temperature
(300°K), at a low (v] = 0.4 micron/sec) strain rate;

(b) slow cooling (approximately 5°/min) of the test pieces
under the load applied originally (ie with o, or b,
maintained constant) to the liquid nitrogen temperature
(77°K); straining the test piece to fracture at 77°K, at
the normal strain rate of Vg = 30 micron/sec. In all

12 specimens were investigated; the degree of preliminar

Card 2/8 elastic or plastic straining to which each specimen had
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On the Effect of Preliminary Straining at 300°K on the Mechanical
Properties of Technical Iron at 77°K

been subjected is shown on a strain/stress diagram
reproduced in Fig 21 numbers given by the points on

this diagram denote the number of a given test piece,
while the position of each point shows the magnitude of
stress o, and elongation &, attained in preliminary
straining, The numerical values are tabulated on p 449
under the following headings: number of the tegt piecej
stress applied in the elastic range (oo, kg/mm2);

degree of plastic deformation (8,, %). The results of
the tensile tests at 77°K are reproduced in Fig 3,

showing the automatically recorded strain/stress diagrams,
curves a to z relating to specimens, subjected to
preliminary straining, given by the following data:

a - mot subjected to preliminary straining;

b - 0g = 7.1 kg/mm?; v - g, = 8.7 kg/mm2;

g -~ 0o = 15.8 kg/mm2; d -~ o, = 19.5 kg/mm2;

e ~ 0y » 19,9 kg/mm2; zh - 0o = 21 kg/mm2; 2z - by = 1%;
(the load and strain are represented in these diagrams in
the scale 1 mm = 18 kg and 1 mm = 45 microns respectively),
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The relatxonship between the ductility of the test

pieces at 77 °K and the degree of pre-straining at 300°K

is illustrated in Fig 4, where elongation (b, %) and

reduction of area (w, %) are plotted against o, (kg/mm2)

on the left-hand side diagram and against b, (%) on the

right-hand side diagram; the experimental. points denoted

by open circles relate to &, crosses relate to '

and the triangle indicates & of test piece Nr 1, which

had not been subjected to preliminary straining; numbers

ascribed to each point denote the number of the test

piece. Fig 5 shows how the yield point L kg/mm2,

(open circles) and the true tensile strength oy, kg/mm‘

(full circles) at 77°K varied with the degree of pre-

straining at 300 °’K, given in terms of o, (left-hand graph)

or &, (right-hand graph), the triangle indicating the true

tensile strength of test piece Nr 1. A characteristic

feature of test pleces which, at 77.K, failed in a

ductile manner (test pieces Nr 2 to 6) was twin formation
Card 4/8 and the appearance of slip banda, It was revealed by
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Properties of Technical Iron at 77°K

metallographic examination of test pieces tested at

77°K that the slip bands were formed already in the
elastic range long before the yield point was reached.

The microstructure of a test piece, pre-strained at 300°K
under oo = 8.9 kg/mm2 and tested to fracture at 77°K,

is illustrated in Fig 6 (x 100) showing (a) twins and

slip bands at the point of fracture and (b) density of
twins at a distance of 1.5 mm from the point of fracture.
The variation of density of twins across the length of the
test piece is illustrated in Fig 7, where Ng/N (%) is
plotted against the distance (mm) from the point of
fracture, curves 1 and 2 relating to specimens which

have failed in the brittle and ductile manner respectively;
N8 is the total number of grains in the portion of the
test piece dx = 0.25 mm long and 3 mm wide and N is the
number of grains with twins in that portion. The
relationship between the intensity of twin formation I, %
(calculated from the formula given at the bottom of p 448
as Eq (2) ) and the magnitude of stress o, applied LV//
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during preliminary straining, is illustrated by the
graphs reproduced in Fig 8 where the number ascribed to
each point denotes the number of the test piece.
Regarding the slip bands, they are straight when formed
in the initia. stages of the formation and curved in the
heavily deformed material. Fig 9 (x 166) shows the
straight and curved slip bands in specimen Nr 3, deformed
at 77 K to b = 4%. Curved slip bands in the region of
local deformation in specimen Nr 3, deformed at 77°K to
8 = 8% are shown in Fig 10 (x 360). Finally, Fig 11
shows the local deformation near the grain boundaries
and broadening of the grain boundaries, revealed by
micro-interference meter in test piece Nr 7, pre-strained
at 300°K under a stress equal to the yield point.
Several conclusions were reached. (1) Technical iron
subjected to preliminary straining in the elastic range
at 300‘K and then cooled under load to 77°K, undergoes a
trangition from brittle to ductile condition; this

Card 6/8 transition is accompanied by an increase in the true Vr/
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tensile strength, as compared with the brittle strength

of technical iron, (2) Technical iron, pre-strained

under optimum conditions (o, = 9 kg/mm2) is

characterized by elongation = 10.5%, reduction of

area = 23% and tensile strength 20% higher than that of

untreated material, (3) The transition of technical

iron from brittle to ductile condition is due to special

conditions of generation of elementary displacements

brought about by high temperature straining at low rates

of strain and cooling under load; these conditions are

favourable for the formation of arrays of dislocations

on various defects and for breaking these arrays without

destroying the continuity of the metal. (4) Technical

iron, pre-strained at 300°K, begins to deform plastically

at 77°K under a stress lower than the yield poant.

(5) Brittle fracture of technical iron is not caused by

twinning, since it has been found that maximum ductility

corrosponded to maximum intensity of the twin formation, ~
Card 7/8 (6) The c¢ritical temperature of cold brittleness of Lr/
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technical iron is not lowered by pre-straining at 300°K.
There are 11 figures, 1 table and 12 references, 8 of
which are Soviet and & English,

ASSOCIATION:Khar 'kovskiy fiziko-tekhnicheskiy institut AN USSR
(Khar'’kov Institute of Physics and Technology AS UkrSSR)

SUBMITTED: July 15; 1959 w//
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AUTHORS ¢ garver, Re Ie» gindin, I. 4. B006/3017
..... /"'—”"“""
TITLE: The Physio® of the strength of CF stal Bodin}

]
PERIODICAL: Uspekhl fizicheekikh nauk, 1960, yol 70, Wr 1, PP 57-110 (USSR)

ABSTRACT : Although modern engineering makes ever {noreasing demands on
the gtyangth of materiale tpere exists no modern physioal
theory of gtrength. The present paper gives 8 survey on bhe
up-to—date phyaical concepits on the gtrength of crystalline
vodies, the reagsons for the low atrength of the real naterinle,

and the most important poaaibilites of raising them. Part 1 deals
with the microeoopio theory of gtrength, especially with the
speory by Y&e . Frenkel'; Frenkel' proved that the critical
ghear stress in the cag® of which the lattice pecomes ungtable

1s equal %0 G/ax where ¢ denotes the modulus of rigidity; thie
value is much higher than that for plastic crystals (10" G).

ed in single metal orystals. The reasond for %this discrepanoy
are briefly aiscussed. Part 2 deals with the gtructural defects

Card 1/} somewhat more in jetail with the i{nfluences of the microcrac
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(P. A. Rebinder, Ya. I, Frenkel', B, Ya. Pines, A. F. Ioffe,
8. N. Zhurkov, 4. V. Stepanov; experiments and their results
are montionodso Part 4 reports on the socale effact and the
sirength of the thregd-like orystale (A+ P ileksandrov, 8. ¥.
Zhurkov - statistical theory, R. I. Garber - experiments with
oaloite oryatals; figures 3-9 show different characteristios

of strength, also Bartenov and Chepkov are mentioned), Part §
gives a ghort eurvey on the statistical theory by N. N. Daviden-
kov, Ya. I. Frenkeil' and T. 4. Kontorova, and part 6 deals

with the origin of cracks in the orystal nucleus (theory by

A+ Vo 8tepanov and its verifioation by N, W, Davidenkov, Ye. M.
Shevandin, and M, V, Klaanun-Nuklyudova; experiments and their
results obtained by 8. 0, Teobkallo, Stepanov, 3. N, Zhurkov,

T. P, Banfirova et al), Part 7 presents the theoretical and
exporimental investigation resulte of disloocations and mioro-
oracke (Ye, D. Shohukin and V., I. Likhtnan). Part 8 investigates
the influence of the surrounding medium on the mechanical
atrength of solids (solution of the body and exteneion of sur-
{face dofects and adsorption; 4, P, Ioffe, P. 4. Redinder,

Do I. Bhil'krug). Part 9 deals with the dependence of strength

L
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on tenparsture and time (I.V. Obreimov, 8, N. Zhurkov, B. Ya,
Pines, I. Ya, Dekhtyar, 7. P, Sanfirova, and K. A. Osipov).

Part 10: destruotion on oreeping, part 11: cold brittleness
(theory by Ioffe for rook saltj experiments by N. N. Davidenkov
and T. N, Chuchman; miorostruoture photographs by Garber, Gindin,
Konstantinovekiy, Btarodubov), Part 12: discussion of the struc-
ture of high-etrength alloys (G. V. Kurdyumov, B, M. Rovinekiy,
L. M. Bybakova, B. M. Rovinskiy, Perkas, and Khondras, V. A,
Il'inl' Y. K, Kr“lklyl om'in. Tyu'ﬁyunik. Entin, V. 1.
B8%artsev, P, N, Aronovus. Part 13 and 14 are devoted to fatigue
and hardening; the two types of hardening are briefly disouseed
acoording %o R. I. Garber. In conolusion it is then pointed

out that the strong difference between theorstiocal and experi-
mental st¥rength ie due %o structural defeots and that strength
could be inoreassd by a regular streas digtribution in thermal
and mechanioal processing. There are 38 figures and 223 L/’/,
referencea, 108 of which are Sovies.
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AUTHCRS: Garber, R. I. and Gindin, I. 4.

TITLE: Elastic deformation and thermsl expansion
PERIODICAL: Pizika tverdogo tela, v. 3, no. 1, 1961, 176-177

TEXT: When investigating deformations with temperature changes, thermal
expansion is usually considered to be independent of deformation; the ex-
planation of certain effects occurring in the temperature chenge of elasti-
cally deformed specimens, however, requires consideration of the stress
dependence on the coefficient of thermal expansion. This may be done by
taking third-order terms into account in the series expension of the energy
of elasticity. Whereas this is not possible in generai, not only the
required stress dependence of the expansion coefficient may be determined,
but also the coefficients entering into the latter may be estimated for the
special case of uniaxiel deformation or uniform expansion in all directiom.
This is done in the present work. For a diatomic solid, the stress

6= -t +gt (1), whore ¢t 1s the relative deformution, and f und g

are constants. If £ is considered the sum of shifts due to apylied

Card 1/3
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Torcesg (51) and to therpyy Vibrations (ez), then ¢ . C}+(25£4-f)£2+g£§.
S— — )
Averaging nyey time gives & . 6 and ¢ = 5{22/(f-?g£7). E,g My te detemineg

fro% the meap density Of the erergy of elasticity of therp

W‘-’j—% dTy ang 7 . »1‘55/2 + g£23/3. By

taking into acgount that !,25
0
small qQuantity changing ity

sign, one may assupe that\[—¥ dT::-fag/Q.
T 0
Ir E; = J XdT, whepe X is the Coefficiant °f therma] oxpunsion,oneobtains
[} .

A = Qg'CV/Vl‘(2gei~f). Witk 6‘1=O, ¢ =0, oLaoLo= -2gCV/Vf2, one obtajng
A = 0L0(1+[351). On the othep hand, 1 followg from 1he Gr
that do - KCv?/SV, Whery g denote
coefficient, V the atomjg volune,
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Thus, ope Obtaing p - -Kfy/i. From (1)
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it follows that f&-E, where E is the modulug of linear elasticity, The
value of B wyg caleulnted fop Several metalg,

Metgl B
Small deformations naturally lead to Pd

1.3
comparatively low changes ip the coefficient Ag 1.65
Of therma) eXpansion; in the case of high Pt i.65
Stress gradienty, the change ay become Cu 1.7
vonsiderable gpg ¢ause noticeable effectg, o-Fe 1.9
There gre 1 table ang 1 Soviet-bloc Ni 2.1
reference, w 2.1
Co 2.3

ASSOCIATION, Fiziko-tekhnicheskiy institut gy USSR Khar'xov (Institute
of Physics ang Technology a5 UkrSsr, Khar'kov)

SUBMITTED: June 6, 196p
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AUTHORS: Garber, R. I., Gindigi_}lmé., and Shubin, Yu. V.

TITLE: High atrength of single crystals
PERIODICAL: Fizika tverdoge tela. v. 3, nc. 3, 161, 118-919

TEXT: Numerous experimental studies of crystals of rock salt and other sub-
stances, performed by A. F. Ioffe and A. V. Stepanov, seem to indicate that
the continmity of the crystals is disturbed in plastic deformation. By
retarding or accelerating the plastic deformation of rock arystal, Stepanov
was able to change their strength by a factor of 30. The highest strength
is displayed by filament crystals if the entire process of defermation up

to destruction is plastic. Iron filaments elastically deformed by 4.8%, for
example, reack a sirength of 134C kg&mz. Whan e 7irst indications of sliding
are noticeable, the resistance of filament crystals to resistance decreases
rapidly. If the orientation of a macroscopic cryatal toward the external
force is such that plastic deformation (chiefly sliding and twinning) is
excluded, increased strength can be expected. Hexagonal crystals which have
"a limited number of slip and twinning planes at low temperatures, are partic-

Card 1/3




"APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515110016-1
APPROVED FOR RELEASE: Thursday, September 26, 2002  CIA-RDP86-00513R000515110016-1"

20798

§/181/61/003/003 /024 /050
High strength ... B102/B20%

ularly suitable for such experiments. Plastic deformation of these ﬂrystals
is effected ciiiefly vy sliding in the basal plane {0001), on the

pricns of first crder {1010 , and by twinning in the ,lqnas {%

was studied with ti.e help of prismatic Be single crystals (1

of 99.%5 purity. The crystals were compressed at 77°K by a forc

ularly acting on the basal plane (deformation rate: 0.013%6/sec

were no indications c¢f plastic deformation up to destruction

twinning were impossible since no components of this fome were

the respective directions. Under these conditions, the-

actually showed a very high strength: destructicn occurred on

pressure of 410 kg/mm2; the crystal suddenly decomposed inte ver;

powder., With other positions of the basal plane, destruction

already at 34 kg/mr?. At roon temperature, the maximum stress

210 kg/me? (perpendicular to the basel plane). Siriler exberiments were
carried out with caleite single crystals (6 x4 x10 mm) at 3000K, wiich are
deforned only by twinning. The orientation of the gingle <=rystals was sushk
that the twinning plane (110) formed an angle of 45% with the zxis ~f the
specimen and the direction of displacement OCﬂ ¢ Opposite 1o the dirvectior

Mo

in which the tangential stresses acted, which deformed tre sparimen at
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rate of 0.0045/sac. Ahstrength of 23 kg/nm‘ vas attaired in th
lower bound is 40 g/uué. There are 7 references: & Seviet-blee erd
Soviet-bloc.
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AUTHORS: G;p@ipJWIM.An, Lazarev, B. G., and Starodubov, Ya. D.

TITLE: Discontinuous character of plastic deformation at low
temperatures

PERIODICAL: Fizika tverdogo tele, v. 3, no. 3, 1961, 920-925

TEXT: The discontinuous character of plastic deformation of crystalline
bodies has been known lorg (A. F. Ioffe, Ehrenfest. M. V. Klassen-
Neklyudova), and the various effects of discontinucus deformation have been
investigated many times. In the authors' view, however, thig problem has
not yet beer studied in detsil, which is the purpose of the present work.
Elongation und compression diagrame of the following metals were recorded
by a machine equipped with a sensitive, rigid dynamometer between 1.4 and
77°K and at a deformation rate of 30 u/aec: aluminum, beryllium, bismuth,
tungsten, iron, cadmium, potassium, lithium, magnesium. molvbdenum, copver,
sodium, nickel, tin, lead, antimony, silver, mercury. tantalum, titanium,
chromiuvm, cesium, =inc, “iiﬁﬂ&i“”' and uranium. In this connection, it was
necessary ‘o olassify the deformslion jumps and to make a detailed study of
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a nev kind of faults which are important at 4.2°K and below this tempera-
ture. The principal results of these investigations are published here.
The discontinuity of the low-temperature deformation is gssentially caused
by: 1) mechanical twinning, 2) polymor,ous transitions, 3) peculiarities
of the plastic deformation of high-purity metals (mechanical recrystal-
lization, sliding along the grain faces, twinning), 4) relaxation proces-
ses  with a regular increase of jumps. These four cases were investigated
individually. Figs. 1, 2, and 3 show the diagrams of deformations on
mechanical twinning (1), polymorphous transition (2), and of relaxative
Jumps (3). These diagrams were recorded by the computer machine. Ad 1:
The authors studied the extension elongation of coarse-grained iron of
99.99% purity at 77°k. The jumps are only caused by twinning processes.
The kind of the effect depends largely on the grain size. Fine-grained
material showed no twinning jumps. Jumps of this kind can thus be prevent-
ed by an adequate thermomechanical treatment of the material. Ad 2:

Jumps due to polymorphous transitions occur in the compression of Li or
Na. Tig. 2 shows diagrams obtained for Li (purity of 99.93%) at 20 (1),
4.2 (2), and 1.4°K (3). The transition into the stable low-temperature
modification takes place after a certafm degree of deformation has been
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reached, and ig accompanied by the occurrence of considerable faults. Thege
Jumps occur only if the deformation takes place below the temperature of "the

polynorphous transition. Ad 3: High-purity metals, such ag Al (99.994%)
and Fe (99.99%) show mechanical recrystallization within the range of

helium temperatures, i.e., graing are formed, which are larger than the
initial ones. "The process is somehow similar to mechanical twinning. Ad 4.
Whereas the effects described above occur only under certain conditions, all
the metals investigated show deformation jumps at sufficiently low tempera-
tures and g corresponding stress strain, which are due to relaxation
processes. These are characterized by a certain rule (Fig, 3 shows it for
Fe (99.9%; pure) at 4.2°%)  They are due to the fact that elastic energy
accumulates and is released at g certain value. For some of the metals
examnined here, a table contains the temperature and the degree of deforma-
tion at whioh the elongation process takes place discontinuowly and regular-
ly. In sonme netals, an increased elevated strain stress corresponds to an
elevated temperature (e.g., in the care of Na), but there is stil) a tempera-
ture threshold above which no such jumps will appear any longer, not even at
maxinum stress; (for Na, e.g., above 20°K), The rules governing the jumps
are observable both during compression and elongation. There are T figures,
Card 3/8
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1 table, and 18 references: 16 Soviet-bloc and 2 non-Soviet-dloc. JL

ASSOCIATION:- Fiziko-tekhnicheskiy institut AN USSR Khar'kov (Institute of
Physios and Technology, AS UkrSSR, Khar'kov)

SUBKITTED: August 10, 1960

Figs. 2 and 3
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AUTHORS; Garber, R. 1., Gindin, T, A., and Shubin, Yu. V.

TITLE: Orientation dependence of the slipping and rupture of
single crystals of beryllium on stretching

PERIODICAL: Fizika tverdogo tela, v. 3, no, 4y 1961, 1144-1151

TEXT . i 8 continuation of earlier investiga-
tions, e8 a contribution to the clarification of the structural rules
of beryllium which is highly anisotropic with respect to its mechanical
properties. Tha single erystals studied were bred from a 99,9g9% pure
starting material, using the method of slow cooling of the melt (crystallizari%\
tion rate: § mn/hr). Single erystals of 60 mm length and 60 mm diameter
were obtained. fThe orientation was determined by X-rays. The crystals
were cut in different forms by a special electro-spark device, after
which they were etched, ground, and polished, first chemically and then
mechanically, The tensile tests were made at the following angles to

the basal plane; 4 - 0, 5, 10, 15, 20, 26, 45, 70, and 90° (see Fig, 2).
The shearing direction [11?0] colrcided with one of the lateral faces,
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The stretching was dong at a constant rate of 0.005%/sec at room
temperature, The crystallographic eloments of plasticity ang rupture were
studied by erystallographic ang microinterference methods,  The results

of the investigations are illustrated ip Figs. 3 and 2. 7he curve I@

(Fig. 3) showg the w-dependence of the ultimate strength, The strongly
fion-monotoric behavior of ikis curve centradicts the law of constancy of
hormal stress op brittle rupture. The curve qu is drawn according to

this law and doeg not represent the experimental factg in any way.
The experimental curve Pg(u) can be described well by the equation

. - . 2

Py o= K(81n3acosa) RA the angular range 4 - 20-70°, where ¥ - 3 kg/mm",
. . 5 , 2
This equation corresponds to the law (-g) = K

- However, the

corresrond to this law between 0 and 150.
slipping and rupture occur in the same system of planes, namely,
At a ¢ 209, the erystallographic elements of plasticitx and
rupture alter and 4o not coincide {lipping. 1070 rupture: 11204),
Further, investigations of the structure were made before ang agter the
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rupture. The following conclusions are drawn from the results obtained:
Highly pure Be single crystals and conmmercially pure erystals show marked
anisotropy in their mechanical broperties as well ng in the elomenty of
plasticity and rupture on atretching. There is an orientation linmit

which ig characterizeq by the plnsticity at room temperature. The peculi-
arity of rupture at thig orj the absence of ideal cleavnbility
and a‘complicateqd character of the fraocture. Improved plastie bropertieg
of polyerystalline Be are obtained by preparing a definite fine-grained
texture for vhich, in the Process of deformation, the cleavage in the

Principal planes of rupture is strongly localized. fThere are 7 figures
and 14 references: 4 Soviet-blog.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Khar'kov (Institute
. . of Physics ang Pechnology, As Ukrssy, Khar'kov)

"SUBLTTTED - August 1, 196p
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AUTHORS: _Gindin, I.A,, lazarev, B,G, and Starodubov, Ya.D,

Y 11 wetun

l':n I
TITLE: Low-Temperature Metallography of Lithium

: 2/
PERIODICAL: Fizt:a metallov i metallovedeniye, 1961, Vol.]l. No.l,
! pp- -51

.TEXT: The authors point out that no information is yet available
on microstructyral changes during martensitic transformation of

B lkali metals .vlin cooling to low-temperatures and heating or after

. "deformational" polymorphic transformation; or on the mutual effect!
of transformations on microstructure, In their present
investigation, which is a continuation of their work in this field
the authors have studied by low-temperature metallo raphy®the
microstructure of lithium and its changes in the polymorphic-
transformation temperature region, Polished sections were
Prepared as previously described (Ref.1),
temperature inveutig«tiona.
(Ref.1) were used;
photomicrogrnphu corresponding to this temper :
‘obtained directly, For other temperatures, a special cryostatic i

cted in which the required specimen temperature
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]
was obtained by suitable selection of thermal resistance between it
and a massive copper heat conductor whose other end was immersed in
cooling liquid. The temperature of the 7 x 7 x 2 mm specimen,
which could be microscopically observed, was measured with a
copper-constantan thermocouple or, for below 20°K, with an indium
resistance thermometer. The whole was inside a vacuum jacket
connected to a separate pump and containing activated charcoal,
The optical system was part of a type [IMT-3 (PMT-3) apparatus with
a photographic attachment, Microphotos show the original room
temperature microstructure and also needles of the hexagonal
modification and a chain of martensitic needles with a grain-
boundary fracture. The extent of martensitic transformations does
not exceed 25 to 30% and volume changes produce shear deformation,
A further figure shows the changes from the original microstructure

at a given point on the section during repeated cooling and warming, :

Preliminary plastic deformation at 78°K was found to impede
formation of the hexagonal modification on subsequent cooling below
the martensitic point:. on the microstructure, wavy slip lines are
visible which represent regions of localized face-centred cubic
Card 2/3
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structure. This effect is similar to that in body-centred cubic
metals (Ref.11). The work provides some confirmation for the .
authors' previous conclusions (Ref,l) on the behaviour of 1iljifum,
..The low-temperaturc improvement of the mechanical propertiesor’.
this metal is attributable to the fine dispersion of the twoLphase |
., structure produced through "deformational' polymorphous change. P

There are 6 figures and 11 references: 8 Soviet and 3 non-Soviet.

ASS0CIATION: Fiziko-telkhnicheskiy institut AN UkrSsR
(Phys}qgtechnical Institute AS UkrSSR)

SUBMITTED: June 24, 1960
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AUTHORS : Gindin, I.A., Starodubov, Ya.D., and Vasyutinskiy, B.M.

TITLE: Plasticity aﬁd brittleness of cast mclybdenum at
temperatures between 4.2 and 700 oK. 1.

PERIODICAL: Fizika metallov i metallovedeniye, Vol,11, No.5, 19€1,
pp. 79%-800

TEXT: The object of the present investigation was to explore
the posasibilities of low-temperature application of refractory
metals such as Mo, Cr, W, Nb, etc. To this end, the mechanical
properties of Mo were determined by means of the standard tensile
test at 4.2-700 °K, and the effect of preliminary heat- and
mechanical treatment on the transition temperature from the ductile
to brittle fracture was studied, Mo of 99.95% purity was used in
the experiments, the main impurities consisting of (%)1 0.005 Fe:
0.01 Ni; 0.017 Ca;j 0.002 Al; 0.002 0; 0.0009 N; 0.0006 H.

To ensure uniform grain size, the ingots cast in vacuum-arc furnace
were hot-rolled at 1000 °C to 50% reduction in thickness, spark-
machining having been used for the preparation of flat, tensils
test pieces of 7 mm gauge length and 2 mm2 -ross-section,
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After machining the test pieces were vacuum-annealed at 1280 °cC.
This treatment reduced the gaseous impurity content and produced a
coarsely-crystalline structure with the average grain size of
200-400 p. ‘The tensile tests were carried out at 4.2, 20, 77, 183,
200, 223, 243, 300, 435 and 700 °K; at two rates of strain, 0.4 and
30 u/sec. Some of the results obtained at the rate of strain of )(
0.4 u/sec are rsproduced in Fig.3, where the yield point (og)s
U.T.S. (op) and the true tensile strength (0,) measurad in kg/mm2
are plotted against the test temperature (0K)., It will be sean that
all these properties increase with decreasing temperature. The
point of intersection of the a4 and o0p curves determined ths
transition temperature from ductile to brittle fracture, which in
this case was 183 K. The unusual feature of curves shown in Fig.3
is that they all pass through a maximum at approximately 80 °K.
since it is generally believed that the tensile strength in the
brittle fractural region does not depend on temperature, With
increasing rate of strain, both o4 and oy increased, and the
temperature of the transition from ductile to brittle fracture vas
shifted to 208 9K, The plastic properties of Mo have been found o
decrease with decreasing temperature at a rate which increases vwith
card 2/ 6
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increasing rate of strain., This is illustrated in Fig.5, where
elongation (6, %) and reduction of area (W-' %) are plotted

against the test temperature (°K) for specimens extended at 0.4
(open circles and squares) and 30 n/sec (black circles and
triangles), In the second stage of the present investigation, the
tensile test pieces were subjected to the following treatment:

(1) loading at room temperature and at a rate of strain of 0.4 w/sec
to attain a stress equal to 0.5 Ogi (2) slow cooling under
constant load to 77.2 °K and holding at that temperature for 1-1.5
hours. It was found that after this preliminary treatment, the test
pieces tested at 183 °K (i.e. at the critical temperature) exhibited
some degree of ductility (6 5%). Fig.6 shows the actual load (kg)
versus strain (u) curves for Mo tested at 183 °K at a rate of
strain of 0.4 p/sec for untreated (curve 1) and treated (curve 2)
specimens. In Fig,7 the elongation (6, %) of untreated (curve 1) and
treated (curve 2) test pieces is plotted against the test
temperature., It was found also that no significant improvement in
ductility can be achieved by cooling the metal (during the treatment
described above) to temperatures lower than 77 °K. An increase in
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the low~temperature ductility of iron, subjected to similar
troatment, has been attributed (Ref.l: Gindin, I.A., FMM, 1960, 9,
447) to the formation of twins with dislocation-free boundaries.
In the case of molybdenum, the present authors postulate, the b><
increased ductility attained by this treatment is associated mainly
with the stress-dependence of the temperature coefficient of linear
expansion and with the changes in the mosaic structure of the metal
sub jected to stresses at low temperatures,

There are B figures and 8 references: 6 Soviet and 2 non-Soviet,
The English language reference reads as follows:

Ref.6: J.H. Bechtold, J. Metals, 1953, 5, 1469.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR
(Physico-technical Institute, AS Ukr,SSR)

SUBMITTED: August 15, 1960
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AUTHORS : Gindin, I,A,, Staradubov, Ya,D,, Vasyutinskiy, B,M,

TITLE: Metallographic investigation of molybdenum deformed in
tension at 4,2 to 700°K. 1II

PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol,12, No,l,

TEXT: Many of the metals with body-centred cubic lattice undergo
2 ductile-to-brittle transition at sub-zero temperatures, It is to
be expected that as the temperature of thia transition is approached
changes occur not only in the mechanical propertias of the metal
but also in its microstructure, Since no study of molybdenum at
temperatures lower than 77°C had been reported, the investigation,
the results of which are described in the present paper, was
undertaken with the object of studying the microstructure of
molybdenum deformed in tension at 4,2 to 700°K, Both optical and
electron microscopes were used in the examination of the apecimens,
No etching wasa used, the changes in the microatructure on the
pPreliminarily polished specimen surface having been revealed with
the aid of a microinterferometer. Qualitative assesament was made

of the density of slip bands, degree of uniformity of deformation
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in different grains, mean magnitude of absolute displacement in
s8lip, and the dependence of these characteristics on the
temperature and degree of plastic deformation was evaluated, The
results can be summarized as follows, (1) At all temperatures at
which molybdenum remains plastic (that is down to 183°K) it deforms
Plastically by the mechanism of slip, As in other body-centred
cubic metals, branched slip lines are formed on molybdenum,
indicating a more complex mechanism of deformation than that
obtaining in face-centred cubic metals, This shape of the slip
lines can be observed already in the early stages of plasti:
deformation corresponding to an elongation of & = 1 - 2%, The
effect becomes more pronounced with increasing degree of
deformation at any given tamperature but the effect of heavy
deformation is most pronounced near the ductile-to-brittle
transition temperature. Fig.2 shows (magnified 330-fold) the
microstructure {a) and the interference pattern (b) of the slip
bands formed on molybdenum deformed at 200°K to & = 0.8%; the
magnitude of the absolute 8lip was in this case approx 0,25 u,

In suitably oriented grains (partlcularly at high temperatures) a
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